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Collaborative Mercury Research Network




- COMERN

Collaborative Mercury Research Network

A few numbers: — PN
Over 60 researcheFS’andJ—lg s@euallsts
"from 14 Canadian trnl\g,e,rSItlé”s
Ta provmces ' | Y.
3 research Centers

"7 ministries (provmual*“‘_ 'federal) -
Involvement of Ovef &5@*« Canadlan ».

beauties of mterdismplmarlfy
multiculturalism :4

Active partlmpatlon of

non First’ Natlons Com




COMERN

Collaborative Mercury Research Network




b s .
"r"'Ereconcelv Ideas regarding
“"Mercury in nadc}..,. ' -'i.'

B .
e High mercury concentrations infishieaught |r}
“polluted” areas, near industries, cities or downwind
major industrial-urban centers

* Most exposed people are found in gommunities
traditionally eating wild fish from these areas

* In the absence of Hg “point source”, there Is a direct
relationship betweenHg atmospheric loading and
ecosystems response




Atmospheric Hg anthropic
enrichment factors across North
America




At the local scale

Lake Desjardins

[Hgl inWalleye
standardized length




There Is NO simple relationships
between Hg sources, Hg levels In
fish, human Hg exposure and

health impacts

So came the ecosystem approach




The Structure Df ou |
research ple:‘h: y

A unique _co'm«binatlon .ef

- critical'gap studies

feeding...
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... and case studies
with the involvement of Communities

Ilq"-.: #

Shéshashi

% 2o+ ~Grassy Narrows Innu%itlon

Ne e .

Victoria Island = _ Cree Nation

Reti.[e-a_ Fishers = . \ Abitibi-Témish
S = Sports fishers

" ake St Piern:e\.
Sports & comm. fishers ®:

Baﬁ' Fundy
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How s this work?




Un el tandlng the
ecosystéih as a whole...
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Three case studies.

e

Sheshashi
Innu:Nation

Abitibi-Témisi
' Sports fishers

r"n}lﬂl-."' I : .’.LE-" :_ L

"~ Lake StPierre — o
Sports & comm. fishers f
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Considering the environhehtéi'i-:"éﬁd socio-
IS most at riskin terms of health alteratlons

_related to Hg exposure? .

Sheshashi
Innu:Nation

Abitibi-Témisi
TR 2o i * Sports fishers

1 -
il ,,rH‘ i

.r-"‘"

‘Lake St. Pierre \.
Sports & comm. fishers f




System's |
bloaccumulate Hg

we -Hg weathermg from watersheds to aquatlc
i :e..‘_r]wronments (clear cutting, agriculture, etc)z




Lakes under study

Malartic

Dupar-quet

Preissac

Noname

Panch

Rocky pond

Shipiskan

St. Pierre

Region

St.
Lawrence

Lake area
(ha)

31130

Watershed
area (1032 ha)

75050

Mean slope
(%0)

2,3*

Ratio lake
/watershed

2411

Wetland area
(%20
watershed)

1*

Exploitation

Sports-
fishing

Sports-
fishing

Sports-
fishing

Subsistence

Subsistence

Subsistence

Subsistence

Sports
Commercial

agriculture
(%
watershed)

27

Forestry
(%0
watershed)

Population
density
(nb/km2)

1to9,9

1to9,9

1to9,9

10 to 69,9

Ethnic
groups

Caucasian
& First
Nations

Caucasian
& First
Nations

Caucasian
& First
Nations

Caucasian




Hydrographic Network
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System’s |
bloaccumulate Hg

R Weatherlng from watersheds:to aquattc
Aenvironmentsifelear cutting, ‘agriculture, et

i3 Methylatlon processes (for example .
flooded enwronments or presence of

i WEtIand,_s,)




Lakes under study

Malartic

Du-
parquet

Noname

Panch

Rocky
Pond

Shipiskan

St. Pierre

Region

Abitibi

Labrador

St Lawrence

Water color (Pt
mg/L)

58,5

1,7

50,1

PO4
(umol /1--P)

0,68

1,48

DOC
(ppm -- C)

10,92

7,67

Diss. Hg (ng/L)

1,67

1,10

pH

7,4

7,6

Conductivity
(uS/cm)

SPM (mg/L)

Hg SPM (ppb)

chl@

Hg Atm.
loadings
ug/m2/yr




O Atlantic Salmon
H Lake Trout
OLake Whitefish
ONorthern Pike
B Smelt

OBrook Trout
EWalleye

O Sauger
E Yellow Perch
OBurbot




System'’s sensitivity to
bloaccumulate Hc

o -, - by ". “_ ,, Fa _
- Hg'Weatlerifg #em waterst 8ds #8¥aquatic * %

enwronments (clear cuttlng agrlculture £t )
e Methylation processes (presence of wetlands)

e Structure of aguatic trophic web




Walleye total length versus Hg concentration

——Chibougamau (n=90)

7

Y

. ——Aux dorés (n=63)

.!_)
N

—— Obatogamau (n=24)
—Waconichi (n=21)

— St-Pierre (n=196)

—— Desjardins-West (n=107)
—Desjardins-East (n=70)
——Lagarde (n=196)

| ——Sangsues (n=184)

o
(o

o
»

Hg concentration (mg/kg)

o
w

——Duparquet (n=26)
— Malartic (n=41)
Preissac (n=68)

200 400 600 800 1000

Total length (mm)

From Simonneau et al, 2004



Walleye Growth

— Saint-Pierre
— Aux dorés

. ! — Chibougamau
; e
e . — Waconichi

F il
F o -

—— Obatogamau

— Sangsues
—Lagarde

— Desjardins-West
— Desjardins-East |
——Duparquet

— Malartic

—— Preissac

10 15 20 25
Age (year)

From Simonneau et al, 2004



Communities .
exposure. . -

e Proportlonal consumption of local Tiah Vs.
market fish | ]




Species

Standard
length
(mm)

Hg levels
(ppm)

%06 of total fish
meals from the
regions

Food web
structure

Labrador

Data
combined

Atlantic
Salmon?

715

0.01

Lake Trout

590

0.67

Lake Whitefish

420

0.18

Northern Pike

660

0.30

Smelt?

170

0.22

Brook Trout

440

0.05

Salmonidae
Simple

Abitibi

Preissac

Walleye

350

0.32

Sauger

350

0.85

Northern Pike

545

0.45

Duparquet

Walleye

350

0.45

Sauger

350

0.43

Northern Pike

545

0.45

Malartic

Walleye

350

0.79

Sauger

350

0.47

Northern Pike

545

NA

47,8%0

Other sources :
Tuna : 7,2%0
F.W. fish: 11,7%
Mar. fish : 35,3%0
Seafood: <1%o

Percidae
Simple

St. Lawrence

St. Pierre

Walleye

350

Sauger

350

Northern Pike

545

Yellow Perch

155

Burbot

PASK]

44%0

Other sources :
Tuna : 4,9%0
F.W. fish:11,7%
Mar. fish : 24,4%
Seafood:15%b

Percidae
Complex




2 10
wordfish**: 0.7 to 3.7
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Communities ST BTy to Hg

wlmltll '

exposure .

e® Proportlonal Consumptlon of:ocal fISh ik market
@ ifish !

o Relatlenshlp between Hg dose and Hg
response.
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Number
fish meals
local
(3 months)

Number
fish meals
all sources
(3 months)

Calculated
mean Hg
level in
fish diet

(Ppm)

Calculated
daily
exposure
(ugHg/day/kg
bodyweight)

Modeled
Hg levels in
hair using
calculated
exposure

(ppm)

Measured
Hg levels in
hair
(ppm)
(first 3 cms)

St. Lawrence

0,8
(SD 0,97)

ADbitibi

0,8
(SD 1,47)

Labrador

0,4
(SD 0,39)




COMING BACK ON THE
THREE CASE STUDIES. "

Sheshashi
Innu:Nation

S Abitibi-Témisi
iy . Sports fisher's

- -Ill I
) e -l"H., T

.r-"‘"

* " 3ke StPierre

Sports & comm. fmo




Surrounding wetlands as active Hg methylation sites
VULNERABILITY

- @ Frequent consumption of local fish
5 9 Fast growing fish




Mercury in « prlstlne » subsistence
fishing Iakes cf Labrador

VULNERABILITY

: @ Heavy consumptioh of"ldbal o

. 9 Low dose-response to Hg of the Innu community =
SENSITIVITY g g |
Slow growingﬂfiﬂs_h" |
Small Fishing |nten5|ty oy 24
Atmospheric Hg reacttvrfy at hlgh latitudes

‘Small inputs of Hg from watershed




o SENSITIVITY ‘
@ Low inputs Qf_,




of ecosystems to Hg loadings

Hg emissions Atmospheric
transformations

Deposition,

volatilization,

evaporation
Watershed

transport Foodweb
transfer

Flshing
practices
4.....0....» ‘l

Fish consumption

of communities to Hg
exposure
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»  How s this achieved?

Involvement of communities

Sharing of knowledge



il

Empowerment of the
communities on how to safely
enjoy their fish meals
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Collaborative Mercur }rﬁcse.arthHMrk o




118 participants

Labrador

) minimum maximum
Fish meals

fish meals/year

Salmon

Arctic Char

1
Lake Trout 1
1
1

Northern Pike

meals/spring (total for three-months)

Salmon 3.2 11.9 0

Lake Trout 11.9 34.7

Arctic Char 9.9 41.0

Northern Pike 3.8 12.4

Smelt 7.9 15.9

Brook Trout 10.0 21.8

Mean Hg levels in first 3cm of hair (ppm)

std minimum maximum

0.39 0.2 2.47




Lake St 130 participants
Pierre minimum maximum

fish meals/year

Yellow Perch

Walleye

Northern Pike

meals/spring (total for three-months)

Yellow Perch 3,7 9,3 0]

Walleye 3,1 6,2 0

Northern Pike 0,5 3,5 0]

Mean Hg levels in first 3cm of hair (ppm)

std minimum maximum




146 participants

Abitibi

minimum maximum

fish meals/year

Walleye

Northern Pike

meals/spring (total for three-months)

Walleye

Northern Pike 1,5 3,1

Mean Hg levels in first 3cm of hair (ppm)

std minimum maximum




Building exemplary science

Breakthrough on the fractionation of Hg
Isotopes

Breakthrough on reactivity of newly
deposited atmospheric Hg

Perfecting our understanding of Hg/organic
matter interactions

Perfecting our understanding methylation
processes

Developing usable models

Developing integration tools




Bundmg emﬁry wnce

Revising puman meta. .-"
resp e10 Hg exposure




